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Abstract: This paper proposes novel current control, along with auxiliary damping control, for any grid-
connected PV solar farm inverter to do something like a STATCOM both during day and night for 
growing transient stability and therefore the ability transmission limit. This power-flow level is selected is 
the base value by which the enhancements in power flow with various suggested controllers are 
compared. This research thus constitutes a strong situation to relax the current grid codes to permit 
selected inverter-based renewable generators (solar and wind) to workout damping control, therefore 
growing necessary power transmission capacity. The PV-STATCOM technology is going to be showcased 
the very first time inside a utility network of Ontario on the 10-kW PV solar system. The Ten-kW solar 
system will be part of current regulation and power factor correction additionally to generating real 
power. It is because real power generation boosts the PCC current which may be potentially useful in 
growing the ability transfer capacity. Within the PCC current control mode of operation, the PCC 
current is controlled through reactive power exchange between your DG inverter and also the grid. One 
SMIB system uses merely a single PV solar farm as PV-STATCOM connected in the midpoint whereas 
another system uses a mix of a PV-STATCOM and the other PV-STATCOM or perhaps an inverter-
based wind distributed generator (DG) concentrating on the same STATCOM functionality. Maximum 
power point tracking (MPPT) formula according to an incremental conductance formula can be used to 
function the solar DGs at its maximum power point all the time and it is integrated using the inverter 
controller. The washout time constant is selected to permit the generator electromechanical oscillations 
within the frequency range as much as 2 Hz to feed. 
Keywords: Inverter; Photovoltaic Solar Power Systems; Reactive Power Control; STATCOM; 
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I. INTRODUCTION 
During daytime, the inverter capacity left after real 
power production can be used to complete this 
objective. Initially, the bottom-situation generator 
operating electricity is chosen for performing the 
damping control design studies. This electricity is 
recognized as comparable to the transient stability 
limit from the system using the solar farm being 
disconnected during the night [1]. Transient 
stability research is conducted on the realistic 
single machine infinite bus power system getting a 
midpoint located PV-STATCOM using 
EMTDC/PSCAD simulation software. For PV-
STATCOM operation during night time, the solar 
power panels are disconnected in the inverter and a 
tiny bit of real power is attracted in the grid to 
charge the electricity capacitor. The wind DG is 
modeled being an equivalent current-source 
inverter. The damping controller utilizes the entire 
rating from the DG inverter during the night to 
supply controlled reactive power and effectively 
damps the generator rotor-mode oscillations. The 
PV-STATCOM operation reveals a brand new 
chance for PV solar DGs to earn revenues within 
the night time and daytime additionally to that 
particular in the purchase of real power throughout 
the day. This can, obviously, require appropriate 
contracts between your regulators, network 
utilities, solar farm developers, and inverter 
manufacturers. Solar farms are idle during nights. 
A singular patent-pending control paradigm of PV 
solar farms is presented where they are able to 
operate throughout the night like a STATCOM 
with full inverter capacity and throughout the day 
with inverter capacity remaining after real power 
generation, for supplying significant enhancements 
within the power transfer limits of transmission 
systems. A 3-phase-to-ground fault of 5 cycles is 
used towards the generator bus at 8 s. The ability 
transfer limits acquired through transient stability 
studies for various cases. However, the goal of this 
paper is just to show a brand new idea of utilizing a 
PV solar farm inverter like a STATCOM with such 
reasonably good controller parameters. Within this 
controller, even though the line current magnitude 
signal can be used, other local or remote signals, 
which reflect the generator rotor-mode oscillations, 
can also be utilized. Within the solar DG, 
electricity power is supplied through the solar 
power panels, whereas within the full-ripper tools-
based wind DG, electricity power arrives of the 
controlled ac-electricity rectifier attached to the 
PMSG wind generators, portrayed as “wind 
Turbine-Generator-Rectifier [2]. 
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Fig.1.Max Nightmare power transform 
II. METHODOLOGY 
The whole inverter rating from the PV solar farm, 
which remains dormant during night time, is 
required with current and damping controls to 
boost stable power transmission limits. Therefore, 
it might be difficult with limited reactive capacity 
to accomplish the right current profile at PCC for 
optimum power transfer and also to impart 
sufficient damping towards the oscillations. It's also 
noted by using lower accessibility to reactive 
power capacity after real power production, the 
opportunity to alter the bus current is restricted, 
which results in a lesser rise in power transmission 
capacity. The road for applying PV-STATCOM 
technology in large real-scale solar energy systems 
is a lot more complex than that for those 10-kW 
systems [3]. Major issues need to examined and 
addressed. The oscillations within the photovoltaic 
output during evening result from the active power 
exchanged through the solar inverter both 
throughout the charge and discharge cycles in 
attempting to conserve a constant current over the 
electricity-link capacitor, therefore enabling the 
inverter to function like a STATCOM. This is due 
to yet another constraint that although growing the 
ability transfer, the overshoot in PCC current 
shouldn't exceed 1.1 p.u. A larger increase is 
viewed during high-power generation by DG, since 
high output increases the PCC current profile that 
helps in growing the ability transfer capacity. The 
traditional reactive power control only regulates the 
reactive output from the inverter such that it may 
perform unity power factor operation together with 
electricity-link current control [4]. The utmost rise 
in the ability transfer limit during night time is 
achieved with a mix of current control and 
damping control, whereas exactly the same during 
daytime is accomplished with damping control 
alone. The potency of the suggested controls is 
shown on two study SMIB systems: System I has 
one 100-MW PV-STATCOM and System II has 
one 100-MW PV-STATCOM and the other 100-
MW PV-STATCOM or 100-MW wind farm 
controlled as STATCOM. Three various kinds of 
STATCOM controls are suggested for that PV 
solar DG and inverter-based wind DG [5]. Both 
systems are single-machine infinite bus (SMIB) 
systems in which a large equivalent synchronous 
generator (1110 MVA) supplies capacity to the 
infinite bus more than a 200-km, 400-kV 
transmission line. The utmost stable generator 
power limit for that product is determined through 
transient stability studies for various modes of 
operation from the solar DG in study system 1, and 
individuals from the solar DG and also the 
solar/winds DGs in study system 2. The transfer 
function is composed of an increase, a washout 
stage, along with a first-order lead-lag compensator 
block. This controller is required to moist the rotor-
mode oscillations from the synchronous generator 
and therefore improve system transient stability [6]. 
III. CONCLUSION 
The DG connected at bus 6 is really a PV-
STATCOM and yet another DG at bus 5 will be an 
PV-STATCOM or perhaps a wind farm with 
STATCOM functionality. Within this situation, the 
wind farm employs permanent-magnet 
synchronous generator (PMSG)-based wind 
generator generators having a full ac-electricity-ac 
ripper tools. The suggested damping control around 
the two DGs (of rating 100 MW each) at night 
boosts the power transfer limits substantially by 
about 220 MW. This really is expected since at 
night, the whole inverter MVA rating of both DGs 
can be obtained for damping control. It's 
understood the solar DG and wind DG employ 
several inverters. A really little bit of negative 
power flow in the solar farm is noted during night 
time. The ability transfer capacity increase during 
the day is anticipated to become less than the night 
time, since only an element of the total inverter 
capacity can be obtained for damping control 
throughout the day. For that night time operation of 
solar DG, the electricity sources (solar arrays) are 
disconnected, and also the solar DG inverter is 
attached to the grid using appropriate controllers. 
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